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Description 

Field of the Invention 

s The present Invention relates to antiviral compounds in general, and particularly relates to covalent conjugates of 

ether lipids and antiviral nucleoside anafogs, which conjugates have antiviral activity. 

BackQfOund of the Invention 

10 The currently preferred treatment for combating human immunodeficiency virus type 1 (HI V-1 ) infections is by the 

administration of 3*-azido-3'-deoxythymidine, or AZT, to an afflicted subject. See, e.g. . U.S. Patent No. 4.724,232 to 
Rideout et at. 

C. Piantadosi et al.. PCT Appin No. 0389 04747 (published May 17, 1990). discloses a method of combating HIV- 
1 infections which comprises administering various ether lipid compounds in an annount effective to inhibit replication 
IS of the virus in infected cells. See also L. Kucera et ai.. Aids Research and Human Retroviruses 6 . 491 (1 990). 

Various lipid derivatives of antiviral nucleosides, and the liposomal incorporation thereof, are disclosed in PCT 
Application Serial No. WO 90/00555 of K. Hosteller et al. See also K. Hosteller et al., J. Biol. Chem 265 . 6112. 6113 
Fig. 1 (1990). 

U.S. Patent No. 4,291.024 to Turcolte concerns cytotoxic liponucleotide analogs, and U.S. Patent No. 4,921,951 
20 to Shuto et al. discloses antineoplastic nucleoside-phospholipid conjugates. 

In spite of prior efforts, there is an ongoing need for new ways to treat HIV-I infections. The present invention is 
based on our continuing research In this area. 
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Summary of the Invention 

Disclosed herein are ether lipid-nucleoside covalent conjugates (or ■lipid-nucleoside conjugates") of Formula (I) 
below and the salts thereof: 
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wherein: 

R^ is C10-C20 saturated or unsaturated alkyi containing not more than three double bonds. Preferably, R^ is 
C16-C18 linear alkyI containing not more than one double bond. 

Rg is H or C1-C20 saturated or unsaturated alkyI containing not more than three double bonds. Preferably. R2 is 
Hor C1-C3 alkyl. 

Wi is S. O. NHC(=0). or NH. Preferably W, is NHC{=0). 

W2 is S, O, NHC(=0). 0C(=:0), NH, or a covalent bond. Preferably. Wg is O. 

n is zero or one. 

X, and X2 are each Independently oxygen or a covalent bond, subject to the proviso that when n is zero, then at 
least either Xi orXgisO. 

Y Is H, F, or N3; Z is H or F; or Y and Z together are a covalent bond (i.e., form a didehydro). Preferably, Y is H or 
N3: Z is H; or Y and Z together are a covalent bond. More preferably. Y Is H or N3 and Z is H. 
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B Is a base such as adenine, thymine, cytosine, guanine, hypoxanlhine, uracil, 5*fIuoro-cytosine» 2-nuofoadenine, 
2-chIoro-adenine, 2-bromo-adenine, and 2-amino-adenine. 

Also disclosed herein are lipid-nucleoside conjugates of Formula (II} below and the salts thereof: 
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O P-X2-CH-(CH2)„ (R,3) (Ru) (Ris) 



O' CIL-C-O-Nuc 
^ I 
O 

wherein: 

X is S. O. NHC(=:0). 0C(=0). or NH. preferably NHC(=0). 

R' is linear or branched, saturated or unsaturated C1 0-C20 alky! containing not more than four double bonds, linear 
or branched, saturated or unsaturated C10-C20 acyl containing not more than four double bonds, phenyl, or naphthyl. 
More preferably, R' is C14-C20 linear saturated or unsaturated alkyi containing not more than three double bonds. 
Most preferably, R* is C16-C18 linear alkyI containing not more than one double bond. 

R" is C5 to C6 cycloalkylene, or a straight-chained or branched, saturated or unsaturated aliphatic hydrocarbon 
chain containing 2-8 carbon atoms, which is unsubstltuted or substituted one or more times by hydroxy!, phenyl, CI -C20 
acyloxy, C1-C20 alkylthio, CI -020 acylated amino. C1-C20 alkyl. or by CVC20 alkoxy which is unsubstituted or is 
substituted by phenyl or C1 -C5 alkoxy. Preferably. R' is C2-C4 linear alkyl which is unsubstituted or is substituted one 
or two times by hydroxyl. phenyl. C1-C20 acyloxy, C1-C20 alkylthio. C1-C20 acylated amino or by C1-C20 alkoxy 
which is unsubstituted or is substituted by phenyl or C1-C5 alkoxy. More preferably, R' is linear C2-C4 alkyl which is 
unsubstituted or substituted one or two times by hydroxyl. phenyl, C1-C20 acyloxy. C1-C20 alkylthio, C1-C20 acylated 
amino or by C1-C20 alkoxy which is unsubstituted or is substituted by phenyl or C1-C5 alkoxy. 

m is zero or one. 

Xi and Xg are each independently oxygen or a covalent bond, subject to the proviso that when m is zero, then at 
least either X, or X2 is O, 

n is 1 to 3. Preferably n is 1. 

R^g, R14. sf^d R,5 are each Independently either hydrogen or methyl, preferably methyl. 
Nuc Is: 




y' 2' 

wherein: 

Y' is H, F. or N3; Z is H or F; or Y' and T together are a covalent bond (i.e.. form a didehydro). Preferably. Y' is H 
or N3; 2' is H; or Y' and 2' together are a covalent bond. More preferably, Y* is H or N3 and T Is H. 

B' is a base such as adenine, thymine, cytosine, guanine, hypoxanlhine. uracil, 5-fIuoro-cytosine. 2-fluoro-adenine, 
2-chloro-adenine, 2-bromo-adenine, and 2-amino-adenine. 

A specific example of compounds of Formula (II) above are those of Formula (III) below and the salts thereof: 
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wherein: 

R^^ is C10-C20 saturated or unsaturated alkyl containing not more than three double bonds. Preferably, is 
C16-C18 linear alkyl containing not nnore than one double bond. 

Ri2 is H or C1-C20 saturated or unsaturated alkyl containing not more than three double bonds. Preferably R,2 
isHor C1-C3 alkyl. 

W3 is S. O. NHC(=:0). 0C(=0). or NH. Preferably W3 is NHC{=0). 

W4 is S, O, NHC(=0), 0C(=0), NH, or a covalent bond. Preferably, W4 is O. 

m is zero or one. 

and X2 are each independently oxygen or a covalent bond, subject to the proviso that when m is zero, then at 
least either or Xg is O. 

n is 1 to 3. Preferably n is 1. 

R13. ^14- ^15 Independently either hydrogen or methyl, preferably methyl. 

Nuc is as given in connection with Formula (II) above. 

Also disclosed are pharmaceutical compositions comprising a lipid-nucleoside conjugate according to Formula I, 
II, or HI above in a pharmaceulically acceptable carrier, wherein the lipid-nucleoside conjugate is included in the com- 
position in an HIV-1 combating amount. 

Also disctosed is the use of a lipid-nucleoside conjugate according to Formula I, II or ill above to prepare a phar- 
maceutical composition or medicament for combating an HlV-1 infection in an afflicted subject. 

The conjugates or salts of the present invention may be used in a method of combating HIV-1 infections In an 
afflicted subject comprising administering the subject an effective HIV-1 combating amount of a lipid-nucleoside con- 
jugate according to Formula I, II or III above. 

Detailed Description of the Invention 

Phospholipid-nucleoside cpnjugates of the present invention (e.g., Compounds A-D) may be prepared according 
to Scheme 1. The starting alcohols are synthesized as previously described See M. Mane et al.. J. Med. Chem. 31. 
858 (1988); S. Morrls-Natschke et al.. J. Med. Chem. 29 . 2114 (1986). 
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The amidoalkyi glycerol derivative is phosphorylated with diphenylchlorophosphale in pyridine to give the correspond- 
ing phosphate ester. See C. Piantadosi, J. Pharm. Sci. 62 . 320 (1973). The phenyl groups are then rennoved via hy- 
drogenolysis with RO2 to give the intermediate. The thioand oxygen ether derivatives are phosphorylated by an al- 
ternative procedure using phosphorus oxychloride and trielhylannine or pyridine. See Ether Lipids: Biochemical and 
Biomedical Aspects . 403 (H. Mayold and F. Paltauf eds. 1983); C. Hong et al., J. Med. Chem. 29 . 2038 (1986). The 
phosphatidic acid derivatives are then conjugated to the 5* hydroxyl of the appropriate nucleoside (NUC) via a dicy- 
clohexylcarbodiimide (DCC) condensation, and subsequent conversion to the sodium salt gave the desired products. 
See E. Ryu et a!., J. Med. Chem. 25 . 1 322 (1 982). 

The synthesis of the phosphonate analogue (e.g., Compound E) is shown in Scheme 2. 
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starting with the appropriate bromopropane. see C. Marasco et al., J. Med. Chem. 33 , 985 (1990). the halide Is dis- 
placed with trimethylphosphite to afford the corresponding phosphonate. B. Arbuzov, Pure Appl. Chem.9 , 307 (1964). 
The protective methyl groups are then cleaved with trimethvlsilvlbromide. see R. Bitlman et al.. Chem. Phvs. Lipids 
34 . 201 (1984), to give the expected phosphonic acid. Condensation of the phosphonic acid Intermediate with a nucl- 
eoside such as AITT Is done in the usual manner to give product phosphonate. 

The carnitine conjugates (e.g., Compound AA) are prepared according to Scheme 3. 
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Bvnthesia of Camltine-y ucleoslde Conjugates 
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The condensation of the starting intermediate with the benzyl ester of carnitine as the tetraphenylborate salt is done 
via a 2,4.6-triisopropy!benzenesuffonyIchloride (TPS) coupling to give a benzyl esterified carnitine. See U. Hintze and 
G. Gercken, Lipids 10 . 20 (1974). The benzyl ester of the esterified intermediate is then cleaved by hydrogenolysis 
with Pd on activated carbon to yield the free carboxylic acid. Condensation of this intermediate with a nucleoside such 
as A2T is then performed in the usual manner to give the expected product as the sodium salt. 

The pyrophosphate or phosphonophosphate conjugates are synthesized from the condensation of the appropriate 
dialkyi or amidoalkyi phosphatidic or phosphonic acid derivative with the appropriate 5'-monophosphomorpholidate 
nucleoside as the N,N'-dicyclohexylcarboxamidinium salt in pyridine. The phosphophosphonate conjugate is synthe- 
sized in an analogous manner from the appropriate dialkyi or amido alkyi phosphatidic acid congener and the appro- 
priate 5*-phosphonomorpholidate nucleoside as the N.N'-dicyclohexylcarboxamidinium salt. 

In case the compounds disclosed above have an asymmetric carbon atom, the present invention also concerns 
the enantiomeric forms. The resolution of the racemates into the enantiomeric forms can be done in the last step of 
the process, or in the appropriate preceding step, by known procedures, for example, by converting the racemate with 
an optically active reagent into a diastertomeric pair and subsequent resolution thereof. 

Exemplary antiviral nucleosides wtiich may be covalently joined to the 5' carbon on the ribose ring to form lipid- 
nucleoside conjugates of the present invention include 3'-deoxythymidine; 3*-fluoro-3'-deoxythymidine; 2',3*-dideoxy- 
cytidine; 2',3'-dideoxy-5-fluoro-cytidine: 2',3'-dideoxyadenosine; 3' -azido-2',3'-dideoxy adenosine; 2'-fluoro-2',3'-dide- 
oxyadenosine; 2',3'-dideoxy-2-fluoro-adenosine; 2'.3'-dideoxy-2-chloro-adenosine; 2'.3'-dideoxy-2-bromo-adenosine; 
2*,3'-dideoxy-2-amino-adenosine; 2',3'-dideoxyguanosine; 3'-azido-2'.3*-dideoxyguanosine; 3'-azido-2\3*-dideoxyuri- 
dine; 2',3'-didehydro-2',3'-dideoxycytidine. and 2',3*-didehydro-2'.3''dideoxythymidine. See generally H. Mllsuya at al., 
^ Pfoc. Natl. Acad. Sci. USA 82 . 7096 (1985); H. MitsuyaandS. Broder. Proc. Natl. Acad. Sci. USA 83 . 1911 (1986); P. 
Herdewijn et al.; J. Med. Chem. 30 . 1276 (1987); C-H. Kim et al.. J. Med. Chem. 30 . 862 (1987); V. Marquez et al., 
Biol. Chem. Pharm. 36. 2719 (1987); T. Haertle et al.. J. Cellular Biochem. Suppl. IIP . 65 (1987); J. Balzarini et al., 
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Biochem. Bioohvs. Res. Comm. 145 277 (1987); M. Baba et al.. Biochem. Biophys. Res. Comm. 145 . 1080 (1987); R. 
Schinazi et al., J. Cellular Biochem. Suppi. IIP . 74 (1987); Y. Hamamolo el al.. Antimlcrob. Aoents a nd Chemother. 
31, 907 (1987). Conjugates of 3'-A2ido-3'-deoxylhymidine are preferred. 

' The following compounds are illustrative of the compounds of Formula I above. These compounds may be prepared 
by the procedures described herein, or by variations thereof v/hich will be apparent to those skilled in the art in JIght of 
the instant disclosure. 

(A) 3*-a2ido-3'-deoxythymidine-5'-monophosphate-D,L-3-octadecanamido-2-elhoxypropan9: 

(B) 3'-azido-3'deoxythymidine-5'-monophosphate-D,L-3-hexadecyloxy-2-elhoxypropane; 

(C) 3'azido-3'-deoxythymidine-S'-monophosphate-D.L-3-hexadecylthio-2-melhoxypropane; 

(D) 2\3-dideoxylnosine-5'-monophosphale-D.L-3-octadecanamido-2-ethoxypropane; 

(E) 3'-A2ido-3'-deoxythymidine-5'-phosphono-D.L-3-hexadecyloxy-2-melhoxypropane; 

(F) 3'-A2ido-3'-deoxythymidine-5*-monophosphate-D.L-3-octadecanamido-2-hexadecy!oxypropane; 

(G) 3'.Azido-3'-deoxythymidine-5'-monophosphate-D.L-3-ocladecanamido-2-palmitoy!propane; 

(H) 3'-A2ido-3-deoxythymidine-5'-diphosphate-D.L-3-ocladecanamido-2-elhoxypropane: 

(I) 3'.A2ido-3'-deoxythymidine-5'-phospho-1-phosphono-D,L-3-ocladecanamido-2*ethoxypropane; 
(J) 3-Azido-3'-deoxythymidine-5*phosphono-1-phospho-D,L-3-octadecanamido-2-ethoxypropane; 
(K) 3'-deoxylhymidine-5'-monophosphate-D,L-3-cctadecanamido-2-elhoxypropane; 

(L) 3'-fluoro-3'-deoxythymidjne-5*-monophosphate-0,L-3-hexadecyloxy-2-ethoxypropane; 

(M) 2',3'-dideoxycytidine-5'-monophosphate-D, L-3-hexadecylthio-2-methoxypropane; 

(N) 2\3'-dideoxy-5-fluoro-cytidine-5'-monophosphate-D.L-3-octadecanamido-2-ethoxypropane; 

(O) 2\3*-dideoxyadenosine-5'-phosphono-D,L-3-hexadecyloxy-2-methoxypropane; 

(P) 3'-A2ido-2*.3-dideoxyadenosine-5'-monophosphate-D.L-3-octadecanamido-2-hexadecanoylpropane; 

(Q) 3'-A2ido-2',3'-dideoxyadenosine-5'-monophosphate-D.L-3-octadecanamido-2-palmitoytpropane; 

(R) 2'-fluoro-2',3'-dideoxyadenostne-5'-diphosphale-D,L-3-octadecanamido-2-elhoxypropar^e; 

(S) 2'.3'-didehydro-2'.3'-dideoxycytidine-5*-phospho-1-phosphono-D.L-3-octadecanamido-2-elhoxypropane; 

(T) 3'-Azido-2*,3'-dideoxyuridine-5'-phosphono-1-phospho-D,L-3-ocladecanamido-2-ethoxypropane; 

(U) 2',3'-Dideoxy-2-fIuorO'adenosine-5'-monophosphate-D,L-3-octadecanamido-2-elhylpropane; 

(V) 2\'3-Dideoxy-2-chloro-adenosine-5'-monophosphate-D.L-3-hexadecyloxy-2-ethylpropane; 

(W) 2'\3'-Dldeoxy-2-amino-adenosine-5*-monophosphate-D.L-3-hexadecylthio-2-hexadecyllhiopropane; 

(X) 2',3'-Dideoxy-2-bromo-adenosine-5*-monophosphate-D.L-3-ocladecanamido-2-octadecanamidopropane; 

(Y) 2',3'-Dideoxyguanosine-5'-phosphono-D.L-3-hexadecylamino-2-hexadecylaminopropane; 

(Z) 3'-Azido-2',3'-dideoxyguanosine-5'-monophosphale-D,L-3-octadecanamino-2-hexadecyloxypropane; and 

(A*) 3'.Azido-3'-deoxythymidine-5'-diphosphale-D.L-3-hexadecyloxy-2-elhoxypropar|e. 

The following compounds are illustrative of the-compounds of Formula II above. These compounds may likewise 
be prepared by the procedures described herein, or variations thereof which will be apparent to those skilled in the art 
in light of the present disclosure. 

(AA) 3*.Azido-3*-deoxythymidine-5'-butyrate-7-N.N,N-trimethyl-ammonium-P-(l-phospho-2-elhoxy-3-hexadecy- 
loxypropane); and 

(SB) 3^Azido-3<ieoxythymidine-5'-butyrate-rN.N,N-trimethyl-ammonium-p-{l-phospho-2-ethoxy-3-octadecana- 
midopropane). 

The lipid-nucleoside conjugates disclosed herein can be prepared in the form of their pharmaceutically acceptable 
salts or their non-pharphaceutically acceptable salts. The non-pharmaceutically acceptable salts are useful as inter- 
mediates for the preparation of a pharmaceutically acceptable salt. Pharmaceutically acceptable salts are salts that 
retain the desired biological activity of the parent compound and do not impart undeslred toxicological effects. Examples 
of such salts are (a) acid addition salts formed with inorganic acids, for example hydrochloric acid, hydrobromic acid, 
sulfuric acid, phosphoric acid, nitric acid and the like; and salts formed with organic acids such as, for example, acetic 
acid, oxalic acid, tartaric acid, succinic acid, maleic acid, fumaric acid, gluconic acid, citric ackl. malic acW. ascorbic 
acid, benzoic acid, tannic acid, palmitic acid, alginic acid, polyglutamic acid. naphthalenesuKonic acid, methanesutfonic 
acid! p-toluenesulfonic acid, naphthalenedisulfonic acid, polygalacturonic acid-, and the like; and (b) salts formed from 
elemental anions such as chlorine, bromine, and iodine. 

The lipid-nucleoside conjugates described above can be combined with an inert pharmaceutical carrier to provide 
a pharmaceutical composition for enteral or parenteral administration. The compounds described above being the 
active ingredient in these compositions, they should be included in an amount effective to accomplish the Intended 
treatment. For the preparation of these composittons. use can be made of pharmaceutical carriers adapted for all 
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conventional forms of admlnistralion, lor example, tablets, capsules, dragees. syrups, solutions, suspensions and the 
like. As injection medium, it is preferred to use water which contains the additives usual in the case of injection solutions, 
such as stabilizing agents, solubilizing agents and/or buff ers. Additives of this kind include, for example, human serum 
albumin and synthetic anabgs thereof, tartrate and citrate buffers, ethanol, complex formers (such as ethylenediamine- 

5 letraacetic acid and the non-loxic salts thereof) and high molecular weight polymers (such as liquid polyethylene oxide) 
for viscosity regulation. Liquid carrier materials for injection solutions must be sterile and are preferably placed into 
ampules. Solid carrier materials include, for example, starch, lactose, mannitol, methylcellulose. talc, highly dispersed 
silicic acids, high molecular weight fatty acids (such as stearic acid), gelatine, agar-agar, calcium phosphate, magne- 
sium stearate. animal and vegetable fats and solid high molecular weight polymers (such as polyethylene glycols). 

10 Compositions suitable for oral administration can. If desired, contain flavoring and/or sweetening agents. 

A method of combating human immunodeficiency virus Type 1 (HIV-1 ) infection in an afflicted subject comprises 
administering to the subject a lipid-nucleoside conjugate as described herein in an amount effective to inhibit replication 
of infectious virus in the subject. Likewise, a method of combating human immunodeficiency virus Type 1 (HIV-1) 
infection of cells comprises administering to the cells a lipid-nucleoside conjugate as described herein In an amount 

15 effective to inhibit replication of the virus in the cells. Administration of the lipid-nucleoside conjugate lo an afflicted 
subject can be carried out by any suitable means, such as by intravenous administration, intraperitoneal administration, 
subcutaneous administration, and oral administration. 

The dosage of lipid-nucleoside conjugate to be administered depends upon a variety of factors, such as mode of 
administration, species, age. and subject condition. Usually the dosage to be administered is from about .05 to about 

20 100 milligrams per kilogram of body weight, more preferably between about .1 and about 75 milligrams per kilogram 
of body weight, and most preferably between about .5 and about 50 milligrams per kilogram of body weight. 

In the Examples below, proton nuclear magnetic reasonance spectra were recorded in CDCI3 on either a BRUKER 
3OO-MH2 or a VARIAN AOO-MH^ spectrometer. Chemical shifts are reported in parts per million relative to internal 
tetramethylsilane. Infrared spectra were recorded on a Perkin-Elmer 1320 spectrometer as thin films. Melting points 

25 were determined on a Thomas-Hoover capillary melting point apparatus and are uncorrected. Microanalyses were 
perlormed by Atlantic Microlab Inc. Mass spectral data was obtained from a VG70S Mass spectrometer. Alt reactbns 
were performed under a positive pressure of dry nitrogen with dry solvents. Tetrahydrofuran (THF) was distilled from 
Na and benzophenone, dichloromethane (DCM) from phosphorus pentoxide, triethylamine (EtgN) from KOH, and py- 
ridine was stored over KOH. Chromatographic purification was performed using silica gel 60 (230-400 mesh). Thin 

30 layer chromatographic plates were visualized by iodine vapor, molybdenum phosphate spray, and charring following 
sulfuric acid spray. 

EXAMPLE 1 

35 (±).3-Octadecanamido-2-ethoxypropyldiphenylphosphat©. To a three-neck round-bottom flask equipped with 

a magnetic stir bar, nitrogen inlet and reflux condenser was added a solution of (0.7 mL, 3.39 mmol) diphenylchloro- 
phosphate in 1 0 mL anhydrous ether. The solution was cooled to 4X, and a solution of the starting amidoalkyi glycerol 
(1 ,0 g. 2.6 mmol) in 1 5 mL of pyridine and 5 mL of ether was then added. The solution was warmed to room temperature, 
and then heated to 52*0 for 3 h. After cooling to room temperature, the reaction mixture was diluted with 50 mL of 

40 ether, extracted twice with 25 mL portions of distilled water, once with 25 mL of cold 0.5 N HCI. and once with 25 mL 
of distilled water. The ether layer was dried over sodium sulfate, filtered, and concentrated in vacuo to give a pale 
yellow oil. Purification by silica gel chromatography (discontinuous gradient of hexane:ethyl acetate 10:1 to 1:1 as 
eluent) gave 961 mg of pure product (60.1%). "'H-NMR (CDCl3):5 0.87 (t. 3 H. terminal methyl), 1.M.3 [m, 31 H. 
(CH2)i4. CH3CH2O], 1.55 (m, 2 H, NH-C-CHqCHq). 2.15 (t. 2 H, NH-C-CHg). 3.3-3.6 (m. 5H. CH3CH2OCHCH2NH). 

45 4.25 (m! 2 H. CHgOP), 5.9 (t. 1 H. NH). 7.15-7.35 (m. 10 H. (006^5)2). 

EXAMPLE 2 

(±)-3-Octadenanamido-2-ethoxypropylphospatidic acid. Into a Parr hydrogenat ion bottle was placed a solution 
so of 500 mg of (±)-3-Octadecanamido-2-ethoxypropyldlphenylphosphate prepared according to Example 1 above in 100 
mL of absolute ethanol. To the solution was added 69 mg of PIO2. before placement onto the hydrogenation apparatus. 
The reaction mixture was placed under 14.5 psi of hydrogen, and shaken at room temperature. After 100 mins. 6 psi 
had been consumed, and TLC (CHClaiMeOHiHgO. 70.35:4) indicated the absence of starting material. The reaction 
mixture was suction filtered through Celite, and the ethanol removed in vacuo. The resulting oil was taken up in 25 mL 
55 of pyridine, concentrated in vacuo, and dried under vacuum to give 352 mg (93.3%) of pure product ias a fine powder. "» H- 
NMR (CDCl3):6 0.87 (t. 3 H. terminal methyl). 1,1-1.3 [m. 31 H, (CHo)t^. CH^CH^O], 1.55 (m. 2 H. NH-C-CHgCHy). 
2.25 (t, 2 H. NH-C-CHg). 3.3-3.75 (m. 5 H, CHryCH yOCHCH oNH). 4.15 (m. 2 H. CH^OP). 6.7 (l. 1 H. NH). 
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EXAMPLE 3 

(±)-3-Hexadecyloxy-2-ethoxypropylphosphalidic acid. To a Ihree-neck round-bottom flask equipped with a 
magnetic stir bar, nitrogen inlet, and reflux condenser was added a solutran of phosphorus oxychloride (0.62 mU 6,6 

5 mmol) in 5mL of THF. The solution was cooled to 0"C. and a solution of the starting dialkylglycefol (2.0 g. 5.8.mmol), 
and pyridine (1,4 mU 17.3 mmol) in 15 mL of THF were added. The reaction mixture was maintained at for 3 h. 
and then 10 mL of 10% sodium bicarbonate was added. The mixture was stirred an additional 20 min. and poured into 
30 mL of ice water. The solution was acidified by the dropwise addition of 2 N HCl, and then extracted twice with 30 
mL portions of ether. The ether layer was dried over sodium sulfate, filtered, concentrated in vacuo, taken up in 100 

10 mL of pyridine, concentrated, and dried under vacuum to give 1 .5 g (46%) of product as a waxy solid. iH-Nf^R (CDCI3): 
5 0.87 (t. 3 H. terminal methyl). 1.1 -1.3 (m. 29 H. (082)13. gH^CHyO). 1,4 (m. 2 H. OCH2CH2). 3.4-3.7 (m. 7 H. 
CH nCHpOCHCHo OCHp). 3.85 (m. 2 H. CHgOP). 

EXAMPLE 4 

IS J 

(±)-3-Hexadecylthlo-2-methoxypropylphosphatldlc acid. To a three-neck round-bottom flask equipped with a 
magnetic stir bar, nitrogen inlet, and relux condenser was added a solution of phosphorus oxychloride (0.6 mL. 7 mmol) 
in 1 mL of hexane. The solution was cooled to 0**C, and a solution of triethylamine (1 mL. 10 mmol) in 1 mL of hexane 
was added dropwise. The starting thioalkyi glycerol (1.6 g. 5 mmol) was azeotropically dried with toluene, and the 

20 volume reduced to 10 mL. This was then added dropwise to the POCIg/EtaN solution, and stirred overnight at room 
temperature. One mL of water was added to the reaction mixture and stirred for 1 h. The reaction mixture was diluted 
with 20 mL of water, and extracted twice with 25 mL portions of ether. The organic layers were collected, dried over 
sodium sulfate, filtered, and concentrated in vacuo. The resulting oil was taken up into 50 mL of pyridine, heated to 
50*C for 2 h, and concentrated in vacuo. Silica gel chromatography (CHCl3:MeOH:NH40H, 70:35:1 to 70:35:7 as 

25 eluent) gave 535 mg of producL ^H-NMR (CDCl3):5 0.87 (l. 3 H. terminal methyl), 1.2 [bs. 26 H, (CHjjiJ. 1.4 (m. 2 H. 
SCH2CH2). 2.4 (t. 2 H SCH2CH2). 2.5 (m. 2H. CHCHyS). 3.4-3.7 (m. 4 H. CH3OCHCH2S). 4.0 (bm, 2 H CH2OP). 

EXAMPLE 5 

30 3'.Azido-3'-deoxythymidine-5'-monophosphate-D,L-3-octadecanamido-2-cthoxypropane (Compound A). 

Into a 25 mL round-bottom flask were placed (±).3-Octadenanamido-2-ethoxypropylphospatidic acid (100 mg. 0.22 
mmol) and AZT (43 mg, 0,16 mmol). The two reactants were then azeotropically dried by the in vacuo removal of 3 
mL of pyridine three times. To this slurry dicyclohexylcarbodiimide (220 mg. 1.07 mmol) was added, and once again 
the reactants were azeotropically dried four times with 3mL portions of pyridine. The solution was then diluted to a final 

35 volume of 3 mL, the round bottom flask stoppered, and placed in a desiccator for 4 days. One g of water was added 
to the reaction mixture, and stirred at room temperature for 4 h. The solvents were removed in vacuo, and the resulting 
wax purified by silica gel chromatography (gradient of CHCl3:MeOH, 15:1 to 2:1 as eluent) to give pure product. The 
product was dissolved in 11 mL of CHCl3:MeOH:H20 (4:6:1). placed in a round bottom flask, and stirred with 1.5 g of 
Whatman Pre-Swollen Microgranular Cation (Na+) Exchange Carboxymethyl Cellulose Resin for 1 h. The resin was 

'40 filtered and the filtrate concentrated in vacuo to give 32 mg of product as the sodium salt (21%). 'H-NMR (CDCyrS 
0 87 (t, 3 H, terminal methyl). 1 .1 -1 .3 [m. 31 H. {CH^h^^CH^CH^O], 1 .55 (m. 2 H. NH-C-CHsCHj). 1 .8 (s. 3 H. Thymidine 
CH3). 2.1 (t, 2 H. NH-C-CH2). 2.2 (m. 2 H. Thymidine 2' CHg). 3.2-3.5 (m. 5 H. CH^CH^ OCHCH ^NH). 3.75 (m. 2 H. 
CH9OP). 3.85 (m. 1 H. Thymidine 4' CH). 3.95 (m. 2 H. Thymidine 5' CHj). 4.35 (m. 1 H. Thymidine 3' CH). 6.1 (m. 1 
H, Thymidine V CH), 6.95 (t, 1 H, NH). 7.4 (s. 1 H. Thymidine Cg proton). 11.3 (bs. 1 H. diimide NH). FAB Mass 

45 Spectrum (M + 2Na)*; Theorectical 759.3795. Observed 759.3839 (2.0 ppm). 

EXAMPLE 6 

3'-A2ido-3*-deoxythymidine-5'-monophosphate-D,L-3-hexadecyloxy-2-ethoxypropane (Compound B). 

so This analogue was made In analogous manner to that of 3'-Azido-3'-deoxythymidine-5'-monophosphate-D.L-3-octa- 
decanamido-2-ethoxypropoane from 110 mg of (±)-3-Hexadecyloxy-2-ethoxypropylphosphatidic acid (0.26 mmol). 50 
mg of AZT (0.19 mmol). and 250 mg of DCC (1.24 mmol) to give 37 mg of pure product (28%). ^H-NMR (CDCl3):5 
0.87 (t. 3 H. terminal methyl). 1.1-1.3 [m. 29 H. (CH2),3. CH3CH2O]. 1.5(m. 2 H. OCH2CH2). 1.8 (s. 3 H. Thymidine 
CH3). 2.25 (m. 2 H. Thymidine 2* CHg). 3.2-3.5 (m, 7 H, CH^CHy OCHCH oOCHo). 3.8 (m. 2 H, CHgOP). 3.9 (m. 1 H, 

55 Thymidine 4* CH). 3.95 (m. 2 H. Thymidine 5' CHg). 4.35 (m. 1 H, Thymidine 3* CH). 6.1 (m. 1 H, Thymidine V CH). 
7.4 (s. 1 H. Thymidine Cg proton). 1 1 .3 (bs. 1 H. diimide NH). FAB Mass Spectrum (MH +Na)^; Theoretical 696.3713, 
Observed 696.3681 (4.6 ppm). 
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EXAMPLE 7 

3^Azldo-3'-deoxythymldine-5'»monophosphale-D,L-3-hexadecyllhlo-2-methoxypropane (Compound C). 

This analogue was made in analogous manner to that of 3'-Azido-3'-deoxythymidine-5'-monophosphate-D,L-3-octa- 
5 decanamido-2-ethoxypfopane (from 87 mg of (±)-3-hexadecylthio-2-ethoxypropyl phosphatidic acid (0.20 mmol). 43 
mg of AZT (0. 1 6 mmol). and 227 mg of DCC (1.1 mmol) to give 32 mg of pure product (23%). iH-NMR (CDCl3):5 0.87 
(t. 3 H. terminal methyl). 1.1-1.3 [m. 26 H. (CHo),^1. 1.45 (m, 2 H. SCH ^CHo ). 1.8 (s. 3 H. Thymidine CH3), 2.25 (m, 2 
H. Thymidine 2 CHj). 2.4 (t. 2 H, S>CH^). 2.6 (d. 2 H. CH2-S). 3.3 (s, 3 H. CH3O). 3.5 (m, 1 H. CH3OCH). 3.9-4.1 (m. 
5 H. CH9OR Thymidine 4' CH. 5* CHq). 4.4 (m. 1 H. Thymidine 3' CH). 6.1 (m. 1 H. Thymidine V CH). 7.4 (s. 1 H. 
10 Thymidine Cg proton). 11.3 (bs. 1 H. diimide NH). FAB Mass Spectrum (MH +Na)* ; Theoretical 698.3328. Obsen/ed 
698.3344 {2.2ppm). 

EXAMPLES 

75 2',3'-dideoxyinosine-5'-monophosphale-D,L-3-octadecanamido-2-ethoxypropane (Compound D). This an- 

alogue was made in analogous manner to that of 3'-A2ido-3*-deoxythymldine-5'-monophosphale«D,L-3-octadecana- 
mido-2-ethoxypropane from 92 mg of {±)-3-Octadenanamido-2-ethoxypropyl phospatidic acid (0.20 mmol). 35 mg of 
DDI (0.15 mmol), and 200 mg of DCC (1.0 mmol) to give 23 mg of pure product (227o). ^H-NMR (CDCy .S 0.87 (t, 3 
H, terminal methyl). 1.V1.3(m. 31 H, (CH^),4. CH^CH^O]. 1.55 (m. 2 H, NH-C-CH^CHg). 1.7 (m. 2 H Inosine 2' CH2). 

20 2.1 (m. 4 H, NH-C-CH2. Inosine 3' CH,). 3.1-4.1 (m. 10 H. CH^CHo OCHCHy NH. CHoOP. Inosine 4' CH. 5' CHg). 6.1 
(m, 1 H. Inosine VCH). 6.95(1. 1 H. NH),7.4 (s. 1 H. Inosine C3 proton), 11.3 (bs. 1 H, diimide NH). FAB Mass Spectrum 
(M + 2Na)*; Theorectical 728.3739, Observed 728.3738 (0.2 ppm). 

EXAMPLE 9 

25 

(±)-3-Hexadecyloxy-2-methoxypropyl dimethylphosphonate. Into a three-neck round-bottom flask equipped 
with a magnetic stir bar, nitrogen inlet, and reflux condenser was placed a solution of the starting dialkyi halide, (954 
mg, 2.4 mmol) in trimethylphosphite (4.987 g. 30.2 mmol). The solution was heated to 120'C for 90 h with continuous 
stirring. The reaction mixture was cooled to room temperature, reduced in vacuo, and purified by silica ge! chromalog- 
30 raphy (gradient of petroleum elherelher. 10:1 to 1:1 as eluent) to give 741 mg of product (80%) as a yellow viscous 
oil. iH-NMR (CDCl3):5 0.87 (t, 3 H. terminal methyl). 1.1-1.3 [m. 26 H. (£^2)13]. 157 (m, 2 H, OCHgCHg), 2.08 (m, 2 
H. CH2-P). 3.4-3.6 (m. 7 H. CH^QCHCHgOCHg), 3.75 [m. 7 H, CHaOCH. P(OCH3)2]. . 

EXAMPLE 10 

35 

(±)-3-Hexadecyloxy-2-nriethoxypropyl phosphonic acid. To a three-neck round-bottom flask equipped with a 
magnetic stir bar. nitrogen inlet, and reflux condenser was added a solution of 6 (740 mg, 1.92 mmol) In 10 mL of 
alcohol-free chloroform. To this solution bromotrimethylsilane (1.6 g, 10.6 mmol) was added dropwise. After 1 h the 
solvents were removed in vacuo, and the resulting oil taken up in 25 mL of THFiH^O (8:2), and stirred overnight at 
40 room temperature. The solvents were removed in vacuo, and the reskiue recrystallized from ether.acetonitrile (1 :5) to 
give 577 mg of pure product (85%) as a white solid (MP 59-6rC). The product was taken up into 50 mL of pyridine, 
the pyridine removed in vacuo, and then dried under vacuum. ^H-NMR (CDCl3):6 0.87 (t, 3 H. terminal methyl), 1 .1 -1 .3 
[m, 26 H, (CH2)i3l' 1-57 (m, 2 H. OCHpCHy). 2.12 (m. 2 H. CHg-P). 3.4-3.6 (m. 7 H, CH3OCHCH2OCH2). 3.75 (m. 1 
H. CHAOCH). 

45 

EXAMPLE 11 

3'-A2ldo-3*-deoxythymIdIne-5'-phosphono-D,L-3-hexadecyloxy-2-methoxypropane (Compound E). This 
analogue was made in analogous manner to that of 3'-A2ido-3'-deoxythymidine-5'-monophosphate-D,L-3-octadecan- 

so amido-2-ethoxypropoane from 100 mg of (±)-3-Hexadecyloxy*2-0-methoxypropyl phosphonic acid (0.26 mmol), 50 
mg of AZT (0.19 mmol). and 250 mg of DCC (1.24 mmol) to give 29 mg of pure product (23%). ""H-NMR (CDCl3):5 
0.87 (t. 3 H, terminal methyl). 1,1-1.3 [m, 29 H, (Ctb)^. CH3CH2O] 1.5 (m, 2 H, OCHoCHq). 1.8 (s, 3 H, Thymdine 
CH3). 2.25 (m. 2 H. Thymidine 2'CH2). 3.2-3.5 (m. 7 H, CH nCH^OCHCH ^OCHo), 3.7 (m, 2 H. CHgP). 3.9 (m. 1 H. 
Thymidine 4' CH), 3.95 (m. 2 H. Thymidine 5' CH^). 4.4 (m. 1 H. Thymidine 3* CH). 6.1 (m, 1 H. Thymidine VCH), 7.4 

55 (s, 1 H. Thymidine Ce proton), 11.3 (bs, 1 H, diimide NH). FAB Mass Spectrum (M -i- Na)*; Theorectical 688.3426. 
Observed 688.3437 (1 .6 ppm). 
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EXAMPLE 12 

(±)-3-Hexadecyloxy-2-ethoxypropyIpho3phosphocarnit{ne benzyl ester. To a three-neck round-bottom flask 
equipped wHh a magnetic stir bar. nitrogen inlet, and reflux condenser a solution (243 mg. 0.45 mmol) of (±)-3-hexa- 
decyloxy'2-elhoxypropylphospatidic acid in 10 mL of pyridine was added. To this solution 778 mg (1.36 mmol) of the 
benzyl ester of carnitine as the tetraphenylborate salt^, 41 2 mg (1 .36 mmol) of 2,4.6-lriisopropylbenzenesulfoyI chloride, 
and an additional 15 mL of pyridine were added. The reaction mixture was stirred continuously overnight at room 
temperature. To the reaction mixture 2.5 mL of distilled water was added, and stirring was continued for 1 h. The 
solvents were removed in vacuo, and the pale pink oil extracted three times with 30 mL portions of ether. The extract 
was cooled to 0"C for 4 h. filtered, and concentrated in vacuo. The resultant yellow oil was purified by silica gel chro- 
matography (gradient CHCIaiMeOH. 10:1 to 1:1) to give 180 mg of pure product (56%). ^H-NMR (CDCI3): 50.87 (t, 3 
H terminal methyl). 1.1-1.4 (m. 29 H. (CHgjia. CH3CH2OI. 1.5 (m. 2 H. OCH^CHa). 2.7 (m. 2H. P-O-CHCH^COO-). 
3.3-4.3 [m. 18 H. CH ^CH o OCHCHo OCH,. CHgN(CH3)^1. 3.85 (m. 3 H. CH2OPOCH). 5.1 (m. 2 H, OCHaCgHs). 7.35 
(bs,5KC6H5). 

EXAMPLE 13 

(±)-3-Hexadecyloxy-2-elhoxypropyIphosphosphocarnitine. This analogue was made in similar manner to that 
of (±)-3-Octadenanamido-2-ethoxypropyl phospatidic acid from 110 mg o( (±)-3-Hexadecyloxy-2-ethoxypropyI phos- 
phosphocarnitine benzyl ester and a catalytic amount of Pd/C to give 88 mg of product 93%). H-NMR (CDCl3):5 0.87 
(t 3 H terminal methyl). 1.1-1.4 (m. 29 H. (CH2)i3. CHoCHp). 1.5 (m. 2 H. OCH^CHa). 2.7 (m. 2 H. CH2N(CH3)3l. 
3.3-3.7 [m. 18 H. CH nCHoOCHCH oOCH^. P-O-CHCHg-COO-. N (CHn )^l. 3.95 (m, 3 H. CH2OPOCH). 

EXAMPLE 14 

3'.Azido-3'-deoxythymidine-5'-a-carboxyphosphochoiine-D,L-3-hexadecyIoxy-2-ethoxypropane (Com- 
pound AA). This analogue was made in analogous manner to that of 3*-Azido-3'-deoxythymidine-5'-monophosphate- 
D L-3-octadecanamido-2-ethoxypropane from 75 mg of (±)-3-Hexadecyloxy-2-ethoxypropyl phosphocamitine (0.12 
mmol) 32 mg of AZT (0.12 mmol). and 160 mg of DCC (0.8 mmol) to give 41 mg of pure product. 'H-NMR (CDCl3):5 
0 87 (t 3 H. temiinal methyl). 1.1-1.3 [m. 29 H. (0^2)^3. CH3CH2O). 1.5 (m. 2 H. OCHgCHg). 1.8 (s. 3 H. Thymidine 
CH3) 2 25 (m. 2 H. Thymidine 2' CHj). 2.7 [m. 2 H. . CH2N(CH3)3]. 3.2-4.0 [m. 24 H. CH^gHgOCHCHgOCHg. 
CHoOP OCHCHo COO, N(CH^)^. Thymidine 4' CH. and S* CHg]. 4.35 (m, 1 H, Thymidine 3' CH). 6.1 (m. 1 H. Thymidine 
TCH). 7.4 (s. 1 H. Thymidine Cg proton). 11.3 (bs. 1 H. diimide NH). FAB Mass Spectrum (MH)*; Theoretical 617.4840. 
Observed 817.4867. 3.2 ppm. 

EXAMPLE 15 

Antl-HIVI Activity of Lipid-Nucleoside Conjugates. The inhibitory effects of lipid-nucleoside conjugates on the 
replicatton of human immunodeficiency virus type 1 (HI V-1 ) virus in cells was examined by the plaque assay procedure 
of L Kucera et a!.. Aids Research and Human Retroviruses 6. 491 (1990). in brief. CEM-SS cell monolayers were 
infected with HI V-1, Infected cells were overlaid with RPMI-1640 plus 10% FBS supplemented with different concen- 
trations of inhibitor. AZT and dideoxyinosine (DDI) were used as posKive controls. Plaques were counted at five days 
after infectton. In this assay HI V-1 syncytia! plaques are seen as large, multicellular foci (10 to 25 nuciei^syncytium) 
that appear either brown and granular or clear. Silnce the number of HI V-1 syncytial plaques correlates with reverse 
transcriptase (RT) and p24 core antigen activity in the HI V-1 infected cell overlay fluids, the syncytial plaque assay can 
be used to quantify the amount of infectious virus. Reverse transcriptase activity was assayed according to a described 
procedure (B. J. Poeisz et aL Proc. Natl. Acad. Sci. (U.S.A.) 77 . 741 5 (1 980)). The activity of p24 core antigen induced 
by HlV-1 infection of CEM-SS cells was measured spectrophotometricaily using the commercial Coulter ElA. 

The results (Table 1 ) showed that all the lipid-nucleoside conjugates tested have an IC50 against HI V-1 syncytial 
plaque formation ranging from 0.02 to 1 .56 nM. The conjugates ICgo tor cell cytotoxicity ranged from 25.2 to >100 jiM. 
Of interest are data indicating that the differentia! selectivity for the conjugates ranged from >64 to 1793 compared to 
1400 for AZT and >59 for DDI. The highest diflerential selectivity (1793) was obtained with the amidoalky! fipid-AZT 
conjugate. The increased differentia! selectivity of the amidoalkyl lipid-AZT conjugate over AZT alone (1400) is due to 
about a ten-fold decrease in cell cytotoxicity of the amidoalky! Iipid-A2T conjugate (IC50 = 53.8 ^M) compared to AZT 
(IC = 5.6 |iM). The differential selectivity of the amidoalkyl lipid-AZT is about ten-fold higher than the phosphatidyl 
AZT prodrug reported by K. Hosteller et al.. J. Biol. Chem. 265. 6112 (1990). 
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TABLE 1 

Effect of Nucleoside Analog Alone nnd Ether 
Lipid Nucleoside Analog Covalent Conjugates 
on Plaque Foxmation and Cell Cytotoxicity 



Inhibitory 
Concentratiorijg (/iM) For: 
HIV-1 Plaque Cell Cyto- Differential 
compound rcnaati<?n t9XigitY ggl^gtivitY^ 



A 


0.03 ± 0.02 


53.8 ± 7.8 


1793 


D 


1.56 ± 0.8 


> 100 


> 64 


B 


0.03 ± 0.02 


35.0 ± 2.1 


1167 


C 


0.02 ± 0^01 


29.2 ± 5.7 


1465 


£ 


0.02 ± 0.01 


25.2 ± 1.1 


1260 


AZT 


0.00.4 ± 0.001 


5.6 ± 0.8 


1400 


DDI 


1.7 


> 100 


> 59 



^Diffcrauuii selectivity « ratio JC^^for cytotoxicUy + IC^Qfor HIV-l plaque fonrumon. 
EXAMPLE 16 

Anti-HIV-1 Activity of Lipid-Nucleoside Conjugates Over Time. The effect of Compound A on HIV-1 acutely 

infected H9 cells and persistently infected H9I11B cells was evaluated by measuring reverse transcriptase (RT) and 
infectious virus production in supernatant fluids harvested at various times (days) after HI V-1 infection and continuous 
treatment with compound A. The results (Table 2) indicated that Compound A caused a marked Inhibition of both 
reverse transcriptase (RT) and infectious HlV-1 production in continuously treated and acutely Infected H9 cells. In 
persistently infected H9IIIB cells. Compound A had little effect on RT activity but a marked inhibition of infectious HIV- 
1 production (Table 2). The best interpretation of these results is that Compound A inhibits reverse transcription and 
integration of provirus DNA and infectious virus production in HIV-1 acutely infected cells. In persistently infected cells 
that already have Integrated provirus DNA before treatment, Compound A markedly inhibits infectious virus production. 
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EXAMPLE 17 

Antl-HIVI Activity of Lipid-Nucleoside Conjugates In Monocyte/Macrophages. 
Monocyte/macrophages represent a niajor reservoir of HIV- "I in the infected human host. See L. Epstein et aL. AIDS 

5 Res. r4. 447 (1984). However, these cells tend to be resistent to dideoxynucleoside prodrugs due to low levels of 
kinases needed to activate the prodrugs. See C. Perno el al.. J. Exp. Med. 168 . 1111 (1 984). To test the compounds 
of the present Invention in these cells, we treated HIV-1 persistently infected monocyte/macrophage (U1) cells with 
A2T and Compound A and measured the effect on HIV-1 replication. The results (Table 3) indicate that the compounds 
did not significantly inhibit HIV-1 induced RT and p24 core antigen production. As expected. AZT alone caused only 

JO 13% inhibition of infectious HIV-1 production. However, Compound A inhibited infectious HIV-1 production by 33%. 



TABLE 3 



Effect of AZT and Lipid-Nucleoside Conjugate on HIV-I Induced RZ p24 Core Antigen Synthesis and infectious 
Vims Production in Persistently Infected Monocyte/Macrophage Cells 


Compound 


(RT 0PM) 


Percent of Control (p24 
Core Ag) 


(PFU) 


Control 
+ AZT 

+ Compound A 


(79.328) 100 
90 
121 


(94) 100 
101 
84 


(750) 100 
87 
67 



EXAMPLE 18 



(±)-3-OctadecanamIdo-2-ethoxypropyI phosphocarnltlne benzyl ester. This compound was made in a similar 
manner to that of (±)-3-hexadecyIoxy-2-ethoxypropyl phosphocarnitine benzyl ester from 206 mg of 3-octadecanamido- 
2-ethoxypropyl phosphatidic acid, 766 mg of the benzyl ester of carnitine as the tetraphenylborate salt, and 400 mg of 
triisopropylbenzenesulfonyl chloride giving 74 mg of product (32%). ""H-NMR (CDCI3): 6 0.87 (t, 3 H. terminal methyl). 
1.1 (t. 3H. OCH2CH3), 1.2-1-4 (m. 28 H. (CH^)^^l. 1.5 (m. 2 H. NHCOCH ^CH,, ). 2.1 (t. NHCOCHq). 2.7 (m, 2H, P-O 
CHCH2-COO-). 3.0-3.7 [m, 16 H, CH^CHo OCHCH qNHCO. CH^N(CHn)>>l. 3.9 (m. 3 H. CHgOPOCH), 5.1 (m, 2 H, 
OCHoCfiHg). 6.85 and 6.95 (m. 1H, NH diastereomers). 7.35 (bs. 5 H. Cgtls). 

EXAMPLE 19 

(±)-3-Octadecanamldo-2-ethoxypropyI phosphocarnitine. The above benzyl ester (74 mg) was hydrogenated 
at 15 psi using a catalytic amount of Pd/C to give 53 mg of product (83%). 'H-NMR (CDCI3): 6 0.87 (t, 3 H, terminal 
methyl). 1.1 (t, 3H. OCHqCHQ. 1.2-1 .4 [m. 28 H..(CH2)ul. 1.5 (m. 2 H, NHCOCH;>CH^). 2.1 (t. NHGOCH2). 2.7 (m. 2 

H. P-O-CHCH0-COO-), 3.3-4.0 [m. 18 H. CH^CHo OCHCH gNHCO. CHgN fCH-^ )^. CHyOPOCH), 5.1 (m, 1H, OPOCH), 
6.9 (m. 1H. NH). 

EXAMPLE 20 

3*-Azldo-3'-deoxythymldIno-5'-a-carboxyphosphocholln©-D,L-3-octadecanamIdo-2-ethoxyprcpane (com- 
pound BB). This analogue was made in analogous manner to that of 3*-a2ido-3'-deoxythymidine-5'-monophosphate- 
D.L-3-octadecanamido-2-ethoxypropane from 48 mg of (±)-1 -octadecana mid o-2-ethoxy propyl phosphocarnitine, 17 
mg of AZT. 11 mg of N.N-dimethylaminopyridine, and 87 mg of DOC to give 8 mg of pure product (15% yield). ^H-NMR 
(CDCI3): 6 0.87 (t. 3 H. terminal methyl). 1 .1 (t. 3H. CH3CH2O). 1 .2-1.4 [m, 28 H. (CH^)^J. 1 .5 (m. 2 H. NHCOGHyCH^). 

I. 8 (s. 3 H, Thymidine CH3). 2.1 (t. 2H, NHCOCHg). 2.2-2.7 (m. 4H. Thymidine 2' CHj. P-O-CHCHg-COO-). 3.2-4.1 
(m, 22 H. CH3CH2OCHCH2NHCO. CHoQPO. CH2N(CH3)3. Thymidine 4' CH. and 5' CH0I. 4.6-5.5 (m, 3H. Thymidine 
3* CH. OPOCH. Thymidine 1' CH). 6.9 (m, 2H, Thymidine C6 proton, NH). 

EXAMPLE 21 

3'-A2ido-3'-deoxythymidine-5'-diphosphate-D,L-3-octadecanamldo-2-ethoxypropane (Compound H). 3-Oc- 
tadecanamido-2-ethoxypropyl phosphatidic acid (36 mg, 0.08 mmol) was azeotropically dried with pyridine (3 ml) three 
times. AZT 5*-monophosphate morpholidate (25 mg. 0.06 mmol) was added and the drying repeated four times. An 
additional 3 ml of pyridine was added and the reaction allowed to continue for 96 hours at room temperature under 
nitrogen. After removal of the pyridine under vacuum, the resulting oil was chromatographed on 2 g of silica gel eluting 
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with chloroform:melhanol (65:35) lo chloroform:melhanol:water (65:35:1 to 65:35:4). Impure Iraclions were collected 
and rechromatographed using as eluenl, chloroform to chloroform:methanol (9:1 lo 2:1) lo chloroform: methanol: water 
(2:1:0.1 to 2:1:0.4). The resulting pure product was dissolved in chloroform:methanol:water (4:6:1) and converted to 
the sodium salt by stirring twice with Na* ion-exchange resin (1.5 g) for one hour. ^H-NMR (CD3OD): 5 0.8 (t, 3 H, 
S terminal methyl). 1 .1 (1. 3H. CH3CH2O). 1.2-1 .4 [m. 28 H. {^2)^]. 1 .55 (m. 2 H. NHCOCH^CHj). 1 .8 (s. 3 H, Thymidine 
CH3). 2.2 (t. 2H. NHCOCH2). 2.2-2.5 (m, 2H. Thymidine 2* CHj). 3.3-3.8 [m. 16 H. CH^CHq OCHCH ^NHCQ, CHaN 
^3)3) 3 9-4.2 (m. 5H. CH2OPO. Thymidine 4'CH. and 5' CHj] 4.6 (m, 1H. Thymidine 3* CH). 6.25 (m. 1H. Thymidine 
r CH). 7.8 (m. 2H. Thymidine C6 proton. NH). FAB Mass Spectrum (MH+2Na)*; Theoretical 839.3461, Observed 
839.3463. 0.2 ppm. 

10 

EXAMPLE 22 

3'-Azido-3'-deoxythymidine-5*-diphosphate-D,L-3-hexadecyloxy-2-ethoxypropane (compound A'). This 
compound is prepared in essentially the same manner as the compounds described above, except that 3-hexadecyloxy* 
75 2-elhoxypfopyl phosphatidic acid is used as the starting material. 



EXAMPLE 23 

Antl-HIVI Activity of Lipld-Nucleoslde Conjugates. CEM-SS cells were seeded (50.000 cells/ml RPMM640 
20 growth medium) as a monolayer in 96-well dishes, innoculated with 50 to 1 00 plaque forming units of HI V-1 and overlaid 
with serial dilutions of lipid-nucleoside conjugate in RPMI-1640 growth medium. Plaques were counted after five days 
incubation at 37**C to determine the 50% inhibitory concentration. 

To determine the IC50 for cell growth. CEM-SS cells in suspension culture (10.000 cells/ml RPMI-1640 growth 
medium) were incubated with serial dilutions of compound at 37**C for 48 hours and then pulsed labelled with 1 microCi 
2S of ^H-Tdr (SA = 20 Ci/mmole) for 8 hours at 37*0 to measure DNA synthesis. Data are given in Table 4 below. 

TABLS 4 



I EFFECT OF lilPID-NUCLEOSIDE CONJUGATES 

I ON HIV-1 PLAQUE FORMATION 

I IC5Q (Micromolar)* 

I Drug HIV-1 Plaque CEM-SS Cell D.S.^ 

55 I Formation Growth 



AZT 


0.004 


5.1 


1281 


AA 


0.004 


13.5 


3375 


BB 


0.04 


13.7 


342 


H 


0.011 


6.6 


600 




1.27 


>100 


>78.7 



*Cooc«ntr«tk>n r*qulr*d to Inhlbtt 50% of •Hh«r pUqiM formcSlon Of CEM-SS e«tl QroHwth. 



^Kf#wrtUJ •#l»ctMty (D.S.) •quaJa th* «v*rmo« JCjq fof CmS3 ot« Qtoh^ dMd^d by th# «v«r«gt ICjq for 
HfV-1 pl«qu« foan«tJo€i. 

SO The foregoing examples are illustrative of the present invention, and are not to be construed as limiting thereof. 

For example, those skilled in the art will appreciate that minor changes can be made in the compounds disclosed herein 
which will not significantly adversely affect the activity and usefulness thereof. Accordingly, the invention is defined by 
the following claims. 

55 
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Claims 



1, A lipid-nucleoside covafent conjugate or a sails thereof having Ihe formula: 



CH, 



10 



IS 



20 



25 



30 



3S 



40 



45 



SO 



SS 



CH 



(I) 



O 
I 

•p— o- 

I 



0 

I 




wherein: 

is C10-C20 saturated or unsaturated alky! containing not more than three double bonds; 
R2 is H or CI -020 saturated or unsaturated alkyi containing not more than three double bonds; is S, O, 
NHC(=0). or NH; 

W2 is S. O. NHC(=0). 0C{=0). NH, or a covalent bond; 
n is zero or one. 

X, and X2 are each independently oxygen or a covalent bond, subject to the proviso that when n is zero, then 
at least either or X^ is O; 

Y is H, F, or N3: 2 is H or F; or Y and 2 together are a covalent bond; and 

B is selected from the group consisting of adenine, thymine, cytosine, guanine, hypoxanthine, uracil, 5-fl'Joro- 
cytoslne, 2-fluoro-adenine, 2-chloro-adenine, 2-bromo-adenine, and 2-amino-adenine. 

2. A lipid-nucleoside conjugate according to claim 1. wherein Is C16-C18 linear alkyI containing not more than 
one double bond. 

3. A llpid^nucleoside conjugate according to claim 1 , wherein R2 is H or C1-C3 alkyl. 

4. A lipid-nucleoside conjugate according to claim 1 , wherein is NHC(=0). 

5. A lipid-nucleoside conjugate according to claim 1, wherein W, is NH. 

6. A lipid-nucleoside conjugate according to claim 1, wherein W2 Is O. 

7. A lipid-nucleoside conjugate according to claim 1. wherein Y is H or N3; 2 is H or F; or Y and 2 together are. a 
covalent bond. 

8. A lipid-nucleoside conjugate according to claim 1, wherein Y is N3, 2 is H, and B is thymine. 

9. A lipid-nucleoside conjugate according to claim 1 , wherein n is 1 . X^ is O. and X2 is O. 

10. A lipid-nucleoside conjugate according to claim 1. wherein n Is 1, X, is a covalent bond, and X2 is O. 

11. A lipid-nucleoside conjugate according to claim 1. wherrein n is 1 , X, is O. and Xj is a covalent bond. 

12. A lipid-nucleoside conjugate according to claim 1 , wherein n is 1 , X, Is a covalent bond, and )^ is a covalent bond. 

13. A lipid-nucleoside conjugate according to claim 1. wherein n is zero, X^ is O, and X2 is O. 
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14. A lipid-nucleoside conjugate according lo claim 1, wherein n is zero, X, is a covalenl bond, and X2 is O. 

15. A lipid-nucleoside conjugate according lo claim 1, wherein n is zero. X, is O. and X2 is a covalenl bond. 

16. A lipid-nucleoside conjugate according to claim 1 which Is 3'-A2ido-3*-deoxythymidine-5'-monophosphale-D,L- 
3-octadecanamido-2-ethoxypropane; 

17. A lipid-nucleoside conjugate according to claim 1 which is 3'-A2ido-3'-deoxythymidine-5'-monophosphate-D,L- 
3-hexadecyloxy-2-elhoxypropane. 

18. A lipid-nucleoside conjugate according to claim 1 which is 3*-azido-3'-deoxythymidine.5'-monophosphate-D.L- 
3-hexadecylthio-2-methoxypropane. 

19. A lipid-nucleoside conjugate according to claim 1 which is 2'.3'-dideoxynosine-5'-monophosphale-D.L-3-octade- 
15 canamido-2-elhoxypropane. 

20. A lipid-nucleoside conjugate according to claim 1 which is 3'-Azido-3*-deoxythymidine-5*-phosphono-D,L-3-hexa- 
decyloxy-2-methoxypropane. 

20 21. A lipid-nucleoside conjugate according to claim 1 which is 3*-azldo-3'-deoxythymidine-5'-monophosphate-D,L- 
3-octadecanamido-2-hexadecyloxypropane. 

22. A lipid-nucleoside conjugate according to any previous claim, wherein an HIV-I combating amount of the lipid- 
nucleoside conjugate is in combination with a pharmaceutically acceptable carrier. 

23. A lipid-nucleoside conjugate or a salt thereof having the formula: 

(II) 



2$ 



30 



3S 



45 



SO 



O 
I 

•P 

I 



o 

I 

-P-X,-CH.(CH2)„ N[:<R,3)(Ri*)(Rl5) . 

O* OL-C-O-NUC 
a I 

0 



wherein: 



X is S. O. NHC(=0). CX:(=0). or NH; 

R is linear or branched, saturated or unsaturated CI 0-C20 alkyl containing not more than four double bonds, 
linear or branched, saturated or unsaturated CI 0-C20 acyl containing not nnore than four double bonds, phenyl, 
or naphthyl; 

R" is C5 to C6 cycloalkylene, or a straight-chained or branched, saturated or unsaturated aliphatic hydrocarbon 
chain containing 2-8 carbon atom, which is unsubstituled or substituted one or more times by hydroxyl, phenyl, 
CI -C20 acyloxy. C1 -G20 alkylthio. CI -C20 acylated amino, C 1 -C20 alky!, or by CI -C20 alkoxy which is unsub- 
stituled or is substituted by phenyl or C1-C5 alkoxy; 
m is zero or one; 

Xi and X2 are each independently oxygen or a covalenl bond, subject to the proviso that when m is zero, then 
at least either X^ or X2 is O; 
nisi to 3: 

R,3, R,4, and Ri5 are each Independently either hydrogen or methyl; 



55 
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5 



10 




wherein: 

Y* is H. F, or N3; Z' is H or F; or Y' and Z' together are a covalent bond; and 

B' is selected from the group consisting o( adenine, thynnine, cytosine, guanine, hypoxanthine. uracil, 5-fluoro- 
cytosine, 2-fluoro-adenine, 2-chloro-adenlne, 2-bromo-adenine, and 2-afnino-adenine. 



24. A lipid-nucleoside conjugate according to claim 23 above, wherein X is NHC(=0). 

25. A lipid-nucleoiside conjugate according to claim 23 above, wherein R' Is C14-C20 linear saturated or unsaturated 
alkyi containing not more than three double bonds. 

26. A lipid-nucleoside conjugate according to claim 23 above, wherein R' is C16-C18 linear alkyI containing not more 
than one double bond. 

27. A lipid-nucleoside conjugate according to claim 23 above, wherein R' is C2-C4 linear alkyI which is unsubslituted 
or is substituted one or two times by hydroxyl. phenyl, CI -C20 acyloxy. CI -C20 alkylthio. C1 -C20 acylated amino 
or by CI -C20 alkoxy which is unsubstituted or is substituted by phenyl or CI -05 alkoxy. 

28. A lipid-nucleoside conjugate according to claim 23 above, wherein R" is linear C2-C4 alkyl which Is unsubstituted 
or substituted one or two times by hydroxyl, phenyl. CI -C20 acyloxy, CI -C20 alkylthio. CI -C20 acylated amino or 
by C^-C2Q alkoxy which is unsubstituted or is substituted by phenyl or C1-C5 alkoxy. 

29. A lipid-nucleoside conjugate according to claim 23 above, wherein n is 1. 

30. A lipid-nucleoside conjugate according to claim 23 above, wherein R^3, R)4, and R^g are methyl. 

31 . A lipid-nucleoside conjugate according to claim 23 above, wherein Y' Is H or N3; Z* is H; or Y* and Z* together are 
a covatent bond. 

32. A lipid-nucleoside conjugate according to claim 23 above, wherein Y' is H or N3 and Z' is H. 

33. A lipid-nucleoside conjugate according to claim 23, comprising 3*-Azido-3'-deoxythimkJine-5'-butyrate-Y-N,N.N- 
trimethyl-ammonium-p-(1*phospho-2-ethoxy-3-hexadecyIoxypropane). 

34. A lipid-nucleoside conjugate according to claim 23, comprising 3'-Azido-3*-deoxthymidine-5*-butyrate-Y-N,N,N-tri- 
melhyl-ammonium-p-(1-phospho-2-elhoxy-3-ocladecanamidopropane). 

35. A lipid-nucleoside conjugate according to claims 23-34, wherein an HI V-l combating amount of the lipid-nucleoside 
conjugate is in combination with a pharmaceutk:alty acceptable carrier. 

Patentanspruche 

1 . Kovalentes Lipid-Nucieosid-Konjugat oder ein Salz davon, mit der Formel: 
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(I) 



wobei: 

R, ein gesattigler oder ungesattigler Cio-C2o-AIkylrest isl, der hochstens drei Doppelbindungen enthalt; 
R2 gleich H oder ein gesattigter oder ungesatligter C,-C2o-Alkylresl ist, der hochstens drei Doppelbindungen 
enthalt; 

W, gleich S. O. NHC(=0) oder NH ist; 

Wg gleich S, O. NHC(=0), 0C(=0). NH Oder eine kovalente Bindung Ist; 

n gleich null oder eins ist; 

Xi und X2 unabhangig voneinander jeweils Sauerstoff Oder eine kovalente Bindung bedeuten. vorausgesetzt, 
da3 bei n gleich null von Oder X2 mindestens eines gleich O ist; 

Y gleich H. F Oder N3; 2 gleich H oder F ist; oder Y und Z zusammen eine kovalente Bindung sind; und 

B aus der Gruppe ausgewahll ist. die aus Adenin, Thymin, Cytosin, Guanin. Hypoxanthin, Uracil. 5-Fluorcyto- 

sin, 2-Fluoradenin, 2-Chloradenin, 2-Bromadenin und 2-Aminoadenin besleht. 

2. Lipid-Nucleosid-Konjugat nach Anspruch 1, wobei ein linearer C,6-Cie- Alky Ire st ist, der hochstens eine Dop- 
pelbindung enthalt. 

3. Lipid-Nucleosid-Konjugat nach Anspruch 1, wobei gleich H oder ein C^-C3-Alkylrest ist. 

4. Lipid-Nucleosid-Konjugat nach Anspruch 1 , wobei gleich NHC(=0) ist. 

5. Lipid-Nucleosid-Konjugat nach Anspruch 1 , wobei gleich NH ist. 

6. LIpid-Nucieosid-Konjugat nach Anspruch 1 , wobei gleich O ist. 

7. Lipid-Nucleosid-Konjugat nach Anspruch 1 . wobei Y gleich H oder N3; Z gleich H oder F ist; oder Y und Zzusammen 
eine kovalente Bindung sind. 

8. Lipid-Nucleosid-Konjugat nach Anspruch 1 . wobei Y gleich N3, Z gleich H ist und B Thymin bedeutel. 

9. Lipid-Nucleosid-Konjugat nach Anspruch 1 , vyobei n gleich 1 , X^ gleich O und X2 gleich O ist. 

10. Lipid-Nucleosid-Konjugat nach Anspruch 1, wobei n gleich 1, X^ eine kovalente Bindung und X2 gleich O ist. 

11. Lipid-Nucleosid-Konjugat nach Anspruch 1, wobei n gleich 1, X, gleich O und Xg eine kovalente Bindung isl. 

12. Lipid-Nucleosid-Konjugat nach Anspruch 1, wobei n gleich 1, X^ eine kovalente Bindung und X2 eine kovalente 
Bindung ist. 

13. Lipid-Nucleosid-Konjugat nach Anspruch 1, wobei n gleich null, X, gleich O und X2 gleich O isL 
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14. Lipid-Nucleosid-Konjugal nach Anspruch 1. wobei n gleich null, X, eine kovalenle Bindung und X2 gleich O isl. 

15. Lipid-Nucleosid-Konjugal nach Anspruch 1, wobei n gleich null. X, gleich O und X2 eine kovalente Bindung isL 

16. Lipid-Nucleosid-Konjugat nach Anspruch 1, das die Verbindung 3*-A2ido-3'-desoxythymidin-5'-monophosohal-D, 
L-3-ocladecanamido-2-ethoxypropan ist. 

17. Lipid-NuclGOsid-Konjugal nach Anspruch 1, das die Verbindung 3'-Azido-3'-desoxylhymidin-5'-monophosphat-D, 

L-3-hexadecyloxy-2-elhoxypropan ist. 

18. Lipid-Nucteosid-Konjugat nach Anspruch 1, das die Verbindung 3'-A2ido-3'-desoxythymidin-5'-monophosphal-D. 
L-3-hexadecylthio-2-nnelhoxypropan isl. 

19. Lipid-Nucleosid-Konjugat nach Anspruch 1. das die Verbindung 2',3'-Didesoxylnosin-5'-monophosphat-D.L- 
3-ocladecanamido-2-elhoxypropan is!. 

20. Lipid-Nucleosid-Konjugat nach Anspruch 1, das die Verbindung 3'-A2ido-3'-desoxythymidin-5'-phosphon-D.L- 
3-hexadecyloxy-2-methoxypropan ist. 

21. Lipid-Nucleosid-Konjugat nach Anspruch 1. das die Verbindung 3*-Azido-3'-desoxythymidin-5'-monophosphat-D, 
L-3-octadecanamido-2-hexadecyloxypropan ist. 

22. Lipid-Nucleosid-Konjugat nach einem der vorstehenden Anspruche, wobei eine fur die HIV-I-Bekampfung wirk- 
same Menge des Lipid-Nucleosid-Konjugats mit einem pharmazeutisch annehmbaren Trager kombiniert wird. 

23. Lipid-Nucleosid-Konjugat Oder ein Salz davon. mit der Formel: 



X gleich S. O. NHC(=0). 0C(=0) Oder NH ist; 

R ein linearer oder verzweigter, gesattigter oder ungesattigter C^o"C2o-Alkylrest mit hochslens vier Doppel- 
bindungen, ein linearer oder verzweigter, gesattigter oder ungesattigter Cio-C2o-Acylresl mit hochslens vier 
Doppelbindungen, ein Phenyl- oder Naphthylrest ist; 

R" ein Cs- bis Cg-Cycloalkylen oder eine geradkettige oder verzweigte. gesattigte oder ungesattigte aliphati- 
sche Kohlenwassersloffkette mit 2-8 Kohlenstoffatomen ist. die nichtsubstituiert oder ein- oder mehrlach mit 
Hydroxyl-, Phenyl-. C,-C2o-Acyloxy-,Ci-C2o-Alkylthio-. acylierten C^-Cao-Amino-. Ci-CgQ-Alkylresten oder mit 
nichtsubstituierten oder phenyl- oder C,-Cs-aIkoxy-substituierten C,-C2o-Alkoxyresten substituiert ist; 
m gleich null oder eins ist; 

X| und Xg unabharigig voneinander jeweils Sauerstoff oder eine kovalente Bindung sind, vorausgeselzt, da3 
bei m gleich null von X, oder Xg mindestens eines gleich O isl; 
n gleich 1 bis 3 ist; 

R^3. R,4 und R,5 unabhangig voneinander jeweils enlweder Wasserstoff oder Methyl sind; 




(II) 
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o 
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gegeben isl, wobei: 

Y' gleich H, F Oder N3: Z' gleich H Oder F is!; Oder Y' und Z' zusammen eine kovalente Bindung sind; und 
B* aus der Gruppe ausgewahit isl, die aus Adenin, Thymin. Cytosin, Guanin, Hypoxanlhin. Uracil, 5-Fluofcyto- 
sin, 2-Fluof adenin. 2-Chloradenin, 2-Bromadenin und 2-Aminoadenin besteht. 

24. Lipld-Nucleosid-Konjugat nach Anspruch 23, wobei X gleich NHC(=0) isl. 

25. Lipid-Nucleosid-Konjugat nach Anspruch 23, wobei R' ein linearer gesaltigter Oder ungesattigter C,4-C2o-AlkyIrest 
ist» der hochstens drei Doppelbindungen enthalt. 



26. Lipid-NucIeosid-Konjugat nach Anspruch 23, wobei R' ein linearer C^g-C^e-Alkylrest isl, der hochstens eine Dop- 

pelbindung enthalt. 

27. Lipid-Nucleosid-Konjugat nach Anspruch 23, wobei R' ein linearer C2-C4-Alkylrest ist. der nichlsubstitulert oder 
ein- Oder zweifach mil Hydroxyl-. Phenyl, C^-Cgo-Acyloxy-, C,-C2o-Alkylthlo-. acylierten C,-C2o-Anninoresten oder 
mil nichlsubstiluierten oder phenyl- oder C^-Cg-alkoxy-substituierten C,-C20"AIkoxyresten substituiert ist. 

28. Lipid-Nucleosid-Konjugat nach Anspruch 23. wobei R" ein linearer C2-C4-Alkylrest ist, der nichtsubstiluiert oder 
ein- Oder zweifach mil Hydroxyl-, Phenyl, C,-C2o-Acyloxy-, C,-C2o-AIkylthio-, acylierten C^-Cgo'Aminoresten oder 
mil nichlsubstiluierten oder phenyl- oder C^-Cs-alkoxy-subslituierten C^-Cgo-Alkoxyresten substituiert isL 

29. Lipid-Nucleosid-Konjugat nach Anspruch 23, wobei n gleich 1 ist. 

30. Lipid-Nucleosid-Konjugat nach Anspruch 23, wobei R,3, R,4 und R^g Methyl sind. 

31 . Lipid-Nucleosid-Konjugat nach Anspruch 23, wobei. Y' gleich H oder N3: Z* gleich H ist; oder Y' und Z' zusammen 
eine kovalente Bindung sind. 

32. Lipid-Nucleosid-Konjugal nach Anspruch 23, wobei Y' gleich H oder N3 und Z' gleich H ist. 

33. Lipid-Nucleosid-Konjugat nach Anspruch 23, das die Verbindung 3*-Azido-3*-desoxythymkiin-5'-butyrat-Y-N,N.N- 
Irimethy lammonium-p-( 1 -phospho-2-ethoxy-3-hexadecyIoxypfopan) aufweisl. 

34. Lipid-Nucleosid-Konjugat nach Anspruch 23, das die Verbindung 3'-Azido-3'-desoxythymidin-5'-butyrat-7-N,N.N- 
trimethy!ammonium-p-(1-phospho-2-ethoxy-3-octadecanamidopropan) aufweisL 

35. Lipid-Nucleosid-Konjugat nach Anspruchen 23 bis 34, wobei eine fur die HI V-I-Bekampfung wirksame Menge des 
Lipid-Nucleosid-Konjugats mit einem pharmazeutisch annehmbaren Trager kombiniert wird. 

Revendications 

1. ConjuguS covalent da lipides-nuclSosides ou un sel correspondent, ayant la formule: 
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(I) 



ou: 

est un alkyle sature ou Insatur6 en C^o-Cso ne contenant pas plus de trois liaisons doubles; 
R2 est de I'hydrogfene ou un alkyle satur6 ou insatur6 en Ci-Cgo ne contenant pas plus de trois liaisons doubles; 

est du S. de I'oxygene, du NHC(=0) ou du NH: 
W2 est du S, de I'oxygene. du NHC{=0), du 0C(=0), du NH ou une liaison covalente: 
n correspond & z^ro ou k un. 

et X2 sont chacun ind§pendamment de I'oxygfene ou une liaison covalente. S condition que. lorsque n 
correspond k 26ro. au nnoins un de X, ou de X2 est de I'oxygene; 

Y est de I'hydrogfene, du F. ou du N3: Z est de ITnydrogene ou du F; ou Y et Z constituent ensemble une liaison 
covalente; el 

B est s§lectionn6 dans le groupe constitu6 d'ad6nine. de thymine, de cytosine. de guanine, de hypoxanthine. 
d'uracile, de 5-fluoro-cytoslne, de 2-fluoro-ad6nine. de 2-chlore-ad6nine. de 2-bronno-ad6nine et de 2-amino- 

ad^nine. 

2. Conjugue de lipides-nucleosides selon la revendication 1, dans lequel est un alkyle lineaire en C^e-C^g ne 
contenant pas plus d'une liaison double. 

3. Conjugu^ de lipides-nucleosides selon la revendication 1 , dans lequel R2 est de I'hydrogene ou un alkyle en O^-O^. 

4. Conjugue de lipides-nucleosides selon la revendication 1. dans lequel est du NHC(=0). 
40 5. ConjuguS de lipkies-nucieosides selon la revendication 1 . dans lequel est du NH. 

6. Conjugue de lipides-nucleosides selon la revendication 1 , dans lequel W2 est de I'oxygene. 

7. Conjugu^ de lipides-nucleosides selon la revendication 1 , dans lequel Y est de Thydrogfene ou du N3; Z est de 
4S I'hydrogene ou du F; ou Y et Z constituent ensemble une liaison covalente. 

8. Conjugue de lipides-nucldosides selon la revendication 1 , dans lequel Y est du N3, Z est de Thydrogfene, et B est 
de la thymine. 

$0 9. Conjugue de lipides-nucleosides selon la revendication 1, dans lequel n correspond & 1. X| est de I'oxygfene et 
X2 est de I'oxygene. 

10. Conjugue de lipides-nucleosides selon la revendication 1, dans lequel n correspond S 1. X^ est une liaison cova- 
lente el Xg est de I'oxygfene. 

11. Conjugue de lipides-nucleosides selon la revendication 1, dans lequel n correspond & 1, X, est de Toxygfene et 
X2 est une liaison covalente. 
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12. Conjugu6 de lipides-nucl^osides selon la revendication 1, dans lequel n corfesfX)nd ^ 1, X| esl une liaison cova- 
lente et X2 est une liaison covalente. 

13. Conjugu^ de lipides-nucleosides selon la revendication 1. dans lequel n correspond k 26ro, X,. est de I'oxygfene 
5 et X2 est de I'oxygdne. 

14. Conjugue de lipides-nucleosides selon la revendication 1, dans lequel n correspond k zero. X^ est une liaison 
covalente et Xg est de I'oxygene. 

10 15. Conjugue de lipides-nucleosides selon la revendication 1, dans lequel n correspond k z§ro. X, est de I'oxygene 
et X2 est une liaison covalente. 

16. Conjugue de lipides-nucleosides selon la revendication 1, qui est du 3*-a2ido-3'-desoxythymidine-5'-monophos- 
phate-D,L-3*ocladecanamido-2-6thoxypropane. 

75 

17. Conjugu6 de lipides-nucl6osides selon la revendication 1. qui est du 3'-azido-3'-d6soxythynnidine-5'-monophos- 
phate-D,L-3-hexad6cyIoxy-2-6lhoxypropane. 

18. Conjugu^ de lipides-nucl6osides selon la revendication 1. qui est du 3'-azido-3'-d6soxylhymidine-5'-monophos- 
20 phate'D,L-3-hexaddcytthio-2-m^thoxypropane. 

19. Conjugue de lipides-nucleosides selon la revendication 1, qui est du 2',3*-didesoxynosine-5*-monophosphale-D. 
L-3-octadecanamido-2-6thoxypropane. 

25 20. Conjugue de Iipides-nucl6osides selon la revendication 1, qui est du 3'-azido-3'-d6soxythymidine-5'-phosphono- 
D,L-3-hexadecyloxy-2-methoxypropane. 

21. Conjugu§ de lipides-nucl6osides selon la revendication 1, qui est du S'-azido-S'-desoxylhymidlne-S'-monophos- 
phate-D,L-3-octad6canannido-2-hexadecyIoxypropane. 
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22. Conjugu^ de lipides-nucleosides selon Tune queiconque des revendications pr6c6dentes. dans lequel une quantity 
anti-HIV-1 du conjugu6 de lipid es-nucl§osides est combin6e avec un porteur pharnnaceutiquement acceptable. 

23. Conjugue de lipides-nucleosides ou un sel correspondant. ayant la formula: 

(II) 



0 o 

1 1 

p~o-f-p-Xj-ca-(CB,j„ ir(tL^) (r^j (R,,) 

O' CSL-C-O-NUC 

a I 

o 



ou: 



X est du S. de I'oxygfene, du NHC(=0), du 0C(=0) ou du NH; 

R' est un alkyie lindaire ou ramifi6, satur6 ou insatur^, en C^o-^aO' conlenant pas plus de quatre liaisons 
doubles, un acyle lin^alre ou ramlfi6, saturd ou insature, en C,o-C2o. ne contenant pas plus de quatre liaisons 
doubles, un ph6nyle ou un naphtyle; 

R- est un cycloalkyldne en C5 k Cg, ou une chaTne d'hydrocarbure aliphatique. lin^aire ou ramifiee. saturee 
ou insatur^e. contenant de 2 6 8 atomes de carbone, substitute ou non substitute une ou plusieurs lois par 
un hydroxyle, un phenyle, un acyloxyde en C^-C2o. un thioalkyle en C1-C20. une amine acylee en Ci-C2o. 
alkyie en C^-C2o. par un alkoxyde en C,-C2o non substitut ou substitud par du phdnyl ou un alkoxyde en 

Ci-Cs; 

m correspond k z6ro ou k un; 

X^ et X2 sont chacun indtpendamment de Toxygfene ou une liaison covalente, k condition que. lorsque m 
correspond k ztro, au moins un de X^ ou de Xg est de Toxygfene: 
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n correspond de 1 ^ 3; 

R,3, R,4 el sent chacun ind^pendamment de Thydrogdne ou du m6lhy!e; 
Nuc correspond 

B' - 



Y' 2' 



ou: 

20 T est de ThydrogSne. du F, ou du N3; Z est de rhydrogfene ou du F; ou Y' at Z constituent ensennble une 

liaison covaiente; et 

B' est s6lectionn6 dans le groupe constitu^ d'adenine, de thymine, de cytosine. de guanine, de hypoxanthine, 
d'uracile, de 5-fluoro-cytosine, de 2-fluoro-adenine, de 2-chIoro-adenine, de 2-bromo.-adenine et de 2-amino- 
ad^nine. 

2S 

24. Conjugue de lipides-nucldosides selon la revendicalion 23, dans lequel X est du NHC(=0). 

25. Conjugu6 de lipides-nucl^osides selon la revendication 23, dans lequel R' est un alkyle lin^aire, satur6 ou insaturd, 
en C^4-C2o ^3 contenant pas plus de trois liaisons doubles. 

26. Conjugu^ de lipides-nucleosides selon la revendication 23. dans lequel R' est un alkyle lineaire en C^g'^ib* 
contenant pas plus d'une liaison double. 

27. Conjugu6 de lipides-nucl6osides selon la revendication 23, dans lequel R' est un alkyle lineaire en C2-C4. non 
35 substitue ou subslitu§ une ou deux fois par un hydroxyle, un phenyle. un acyloxyde en C,-C2o. un thioalkyle en 

C1-C20. une amine acyl6e en C^-Cgo ou par un alko3cyde en C^-Cgo non substltu^ ou substitud par un ph6ny!e ou 
un alkoxyde en C,-Cs. 

28. Conjugud de lipides-nucleosides selon la revendication 23. dans lequel R" est un alkyle lineaire en C2-C4, non 
40 substitud ou substitue une ou deux fois par un hydroxyle, un ph6nyle. un acyloxyde en CtC20' thioalkyle en 

C,-C2o. une amine acyl6e en C1-C20 ou par un alkoxyde en 0^020 non substitu6 ou substitud par un phdnyle ou 
un alkoxyde en C,-Cs. 



29. Conjugu^ de lipkies-nucl^sides salon la revendication 23. dans lequel n correspond k 1. 

30. Conjugud de lipides-nucldosides selon la revendication 23, dans lequel R^s. Ri4 et R^s sont du mdthyle. 

31. Conjugu6 de lipides-nucleosides selon la revendicalion 23, dans lequel Y' est de I'hydrogene ou du N3; Z est de 
Phydrogene: ou Y* el Z constituent ensemble une liaison covaiente. 

32. Conjugu6 de lipides-nucl6osides salon la revendfeatlon 23. dans lequel Y' est de Thydrogdne ou du et Z' est 
de rhydrogfene. 

33. Conjugu^ de lipides -nucleosides selon la revendicalion 23, comprenant du 3'-a2ido-3*-d6soxythymidine-5'-buty- 
55 rate-Y-N,N,N-trim6thyl-ammoniun-p-(1-phospho-2-6ihoxy-3-hexad6cyloxypropane). 

34. Conjugu§ de lipides-nucleosides selon la revendicalion 23. comprenant du 3'-a2ido-3'-desoxythymidine-5'-buty- 
rale-7-N,N,N-trimethyl-ammonium-p-(1-phospho-2-6lhoxy-3-oclad§canamidopropane). 
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35, Conjugu6 de lipldes-nucl^osides selon les revendicalions 23 h 34. dans lequel une quantity anli-HI V-l du conjugud 
de lipides-nucldosides est combin^e avec un porteur pharmaceutiquement acceptable. 
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